Introduction
============

Surgical care is an integral part of healthcare throughout the world with an estimated 234 million operations performed annually. Approximately 4,000 surgical procedures per 100,000 populations in many countries and up to 11,000 procedures per 100,000 populations are carried out in high volume countries annually. Although surgical care can improve the quality of life and prevent loss of life or limb, it is also associated with considerable risk of complications and death ([@R1]). The Lancet Commission on Global Surgery has established six indicators to indicate the success of providing access to safe and affordable surgery one of which is inpatient surgical mortality ([@R2]).

Morbidities and mortalities in surgery are common scenarios seen by surgeons and other healthcare providers along with their practice. Hospitals and departments in particular regularly analyze reports in mortalities to know possible causes and factors associated with it to devise strategies to prevent or to minimize this from happening ([@R3]). Surgical mortalities occur for several reasons, and a study of causes and patterns may help in bridging the knowledge gap in the surgical setting. It can also identify areas that require more improvement, practice modification and policy formulations ([@R4]).

The global incidence of postoperative mortality is estimated to be 4%, but data describing surgical outcomes in developing countries like ours are few. Though unconfirmed, it is believed that perioperative mortality is significantly high in African setups ([@R5],[@R6]). African surgical outcomes study (ASOS) has shown that, though patients in Africa are fortunate enough to access surgical care, the patient outcomes following surgery are relatively poor. ASOS demonstrated that African surgical patients were twice as likely to die following surgery when compared to the global average, despite a similar complication rate to the global average ([@R7]).

Incidence of postoperative mortality in neighboring countries as to the reports in few researches is considerably high ranging from 5.09% to 9.14% in Nigeria ([@R8], [@R9]). Only one research was found in Ethiopia, which describes postoperative mortality in Black Lion Hospital to be 7% ([@R10]).Therefore, this study tried to assess the magnitude and patterns of mortality on patients who died at surgical wards in St Paul\'s Hospital Millennium Medical College from January 1, 2016, to Dec 30, 2018. The result of this study thus will help in understanding the magnitude of death in surgical wards and its pattern along years. All patients who were admitted to either general surgery, urology or pediatric surgery units were included in the study. Mortality count includes those who were treated either by operation or non-operatively. Surgical mortalities in other departments other than the three mentioned are not included in the study. The findings of the study will help in improving quality in surgical care by identifying possible causes of death

Methods
=======

**Study area**: This study was conducted at St Paul\'s Hospital Millennium Medical College, Addis Ababa, Ethiopia. This hospital is located at the northwest of Addis Ababa and it is one of the largest tertiary hospitals in the city. It has many catchment area health centers from where different complicated cases are referred. The Department of Surgery is among the bigger departments in the hospital with 90 beds for inpatient care; it also gives outpatient surgical services. Department of Surgery in Saint Paul is organized in three units with the largest being general surgery and two other units are urology and pediatrics surgery with their respective wards, staff, and operative services. Department of Neurosurgery and Orthopedics which were part of the general surgery are currently located in other trauma specialized center in Addis Ababa before the last four years.

**Study period**

Data of mortality from January 1, 2016, to Dec 30, 2018 among surgical patients were collected from February 4, 2019, to March 13, 2019.

**Study design**: We conducted retrospective review of patients\' records who died in the department of surgery between January 1, 2016, to Dec 30, 2018.

**Study population**: All patients who were admitted and died at surgical wards from January 1, 2016, to Dec 30, 2018 were included in the study.

**Exclusion criteria**: Incomplete Information in ward registration books such as cause of death and All patients who died in emergency units though diagnosed to have surgical pathology but who were not admitted to surgical wards were excluded. Mortalities in other departments other than the three units were not included in the study.

**Sample size**: Single population proportion and 95% confidence level, margin of error 5% and unknown proportion was used to get maximum sample size. Three years\' mortality was collected to get this size and therefore all patients who died at surgical wards from January 1, 2016, to Dec 30, 2018 were included in the study and the sample size was 350.

**Data collection tool and procedures**: The Data were extracted from ward registration books of patients admitted to the surgical wards, OR logbooks and department monthly morbidity and mortality reports. Collected data were crosschecked with the hospital HMIS report. Extracted data included age, gender, ethnicity, religion and address, surgical diagnosis, co-morbid conditions, type of admissions, the procedure performed, and events leading to death, dates of death and possible cause of death. All the above data was recorded on a prepared format which was adapted from infection classification of disease (ICD).

**Data analysis**: Data were coded, entered and cleaned using SPSS version 24 software package by the principal investigator. Simple descriptive statistics such as frequencies distribution were done as appropriate, and the result was presented in tables and graphs.

Ethical consideration

Ethical clearance was obtained from the Institutional Review Board (IRB) of St. Paul\'s Hospital Millennium Medical College. The personal information of study participants was kept entirely anonymous, and confidentiality was assured throughout the study period. The data was used only for the purpose of the study.

Results
=======

**Socio-demographic profile**: Between the 3-year study period (January 1/2016 to Dec 30, 2018), there were 10,259 surgical admissions in the Department of Surgery, and 38% of all these admissions was for emergency conditions. Among this, a total of 350 patients died in the study period. From these mortalities, 37 patients\' charts were excluded for incompleteness yielding 312 deaths with crude mortality rate being 3.41% (350/10259).

Out of 312 dead patients, 204(66.6%) were males and 108(33.4 %) were females with male to female ratio of 2:1. The majority of mortalities were among the age group of between 25 to 54 which accounts for 120(38.4%), followed by age groups above 65 years 98(31.4%) and the least percentage of mortality was seen in the age groups less than 14 years of age 10(3.2%). The proportion of patients from rural and urban areas was comparable 154(49.4%) and 158(50.6%) respectively ([Table 1](#T1){ref-type="table"}).

###### 

Sociodemographic characteristics of patients who died at surgical wards, SPHMMC from January 1/2016 to Dec 30, 2018(n=312)

  Variables   Category   Frequency   Percent (%)
  ----------- ---------- ----------- -------------
  Age         0--14      10          3.2
              15--24     24          7.6
              25--54     120         38.4
              55--64     60          19.2
              65+        98          31.4
              Total      312         100
  Sex         Male       204         65.4
              Female     108         34.6
  Address     Urban      158         50.6
              Rural      154         49.4

**Clinical profile**: The commonest mode of admission was for emergency surgical conditions 195(62.5%) and 117(37.3%) patients were admitted for elective procedures. Mortality among emergency admissions was 5% (195/3898).

Out of the total mortalities, general surgery accounted for 214(68.6%) and 83(26.6%), and 15(4.8%) deaths were of urologic and paediatric pathology respectively. Mortality rates at three of the units in the ward (general surgery, urology, paediatrics) units showed 3.26% (214/6562), 3.83% (83/2165), 0.98% (15/1532) respectively.

Out of mortalities in general surgery, the majority of deaths, 64.9 % (139/214), were admitted on emergency bases and the commonest cause of emergency admission was intestinal obstruction, 42(19.6%), followed by peritonitis 36(16.8%).

Out of the total, 75 (35%) death accounted for elective General surgery and hepatobiliary pathology was the commonest admission diagnosis in 35(46.7%), followed by colo-rectal pathology 12(16%) ([Table 2](#T2){ref-type="table"}).

###### 

General surgery admission diagnosis of patients who died at general surgical wards, SPHMMC from January 1/2016 to Dec 30, 2018 G.C (n=214)

  ---------------------------------------------------------------------------------------
  General surgery\   Diagnosis                                 Frequency   Percent (%)\
  admission                                                                n=214
  ------------------ ----------------------------------------- ----------- --------------
  Elective           Hepatobiliary Pathology                   35          16.3

                     Colo-rectal cancer                        12          5.6

                     Gastric cancer                            7           3.3

                     Benign perianal conditions                4           1.9

                     Hernia                                    2           0.9

                     colostomy reversal                        2           0.9

                     pancreatic cancer                         2           0.9

                     psoas abscess                             2           0.9

                     Retroperitoneal mass                      2           0.9

                     others[\*](#TF1){ref-type="table-fn"}     7           3.2

                     Total                                     75          35

                     Intestinal obstruction                    42          19.6

  Emergency          Peritonitis                               36          16.8

                     Hepatobiliary Infections                  19          8.9

                     post-op complication                      7           3.3

                     Abdominal injury                          7           3.3

                     Appendicitis & complication               7           3.3

                     Fournier gangrene                         8           3.7

                     Entro -cutaneous fistula                  7           3.3

                     Intra-abdominal bleeding                  2           0.9

                     Others[\*\*](#TF2){ref-type="table-fn"}   4           1.9

                     Total                                     139         65
  ---------------------------------------------------------------------------------------

Others oesophageal cancer, gangrene, gluteal abscess, liver abscess, scrotal abscess, splenic abscess and gangrene

Others bladder rupture, eviscerated bowel, retained foreign body and upper airway obstruction

Out of 15 deaths in pediatrics surgery, 8(53.3%) were admitted for pediatrics elective surgery and 7(46.7%) were admitted for pediatrics emergency ([Table 3](#T3){ref-type="table"}).

###### 

Paediatrics surgical patients who died at pediatrics surgical ward, SPHMMC from January 1/2016 to Dec 30, 2018 G.C (n=15)

  -------------------------------------------------------------------------------------
  Pediatric\   Diagnosis                                  Frequency   Percent (%)n=15
  admission                                                           
  ------------ ------------------------------------------ ----------- -----------------
  Elective     Infantile hypertrophic pyloric stenosis\   4           26.7
               (IHPS)                                                 

               Hirshusprungs disease (HD)                 4           26.7

  Emergency    Appendicitis and its complications         3           20

               Bowel obstruction                          4           26.7
  -------------------------------------------------------------------------------------

Out of 83 mortalities in the urology unit, 46(56%) deaths were admitted for emergency and 36(44%) were elective ([Table 4](#T4){ref-type="table"}). Only 84(26.9%) deaths had comorbidity out of all deaths and the commonest comorbidity identified out of those with comorbidity was anemia, 21(25%), ([Table 5](#T5){ref-type="table"}).

###### 

Urology surgical patients who died at urology ward, SPHMMC from January 1/2016 to Dec 30, 2018 G.C (n=83)

  Urologic admission   Diagnosis                           Frequency   Percent (%)n=83
  -------------------- ----------------------------------- ----------- -----------------
  Elective             Benign prostatic hyperplasia(BPH)   20          24
                       Stone disease                       5           6
                       Urethral stricture                  4           4.8
                       Bladder tumor                       4           4.8
                       Renal cell carcinoma                2           2.4
                       Total                               35          42.2
  Emergency            Urosepsis                           7           8.4
                       Acute urinary retention(AUR)        14          16.9
                       Obstructive uropathy                27          32.5
                       Total                               48          57.8

###### 

Frequency of comorbidity of patients who died at surgical wards, SPHMMC from January 1/2016 to Dec 30, 2018 G.C (N=84)

  Comorbidity              Frequency   Percent (%)
  ------------------------ ----------- -------------
  Anemia                   21          25
  Hypertension             18          21.4
  Diabetes Mellitus        16          19
  Chronic Kidney Disease   11          13.1
  Retro Viral Infection    11          13.1
  Asthma                   4           4.8
  Acute kidney injury      2           2.4
  pneumonia                1           1.2
  Total                    84          100

The commonest causes of mortalities identified were multi-organ failure secondary to septic shock, 159(51%), respiratory failure, 56(16.3%), massive venous thromboembolism, 30(9.0%), sudden cardiac arrest, 28(8.4%), and Uremia, 8(2.4%) ([Figure 1](#F1){ref-type="fig"}). Mortality trends along the three years showed 3.33% (112/3360), 2.87 % (102/3552) and 2.92% (98/3347) respectively.

![Possible Cause of death of patients who died at surgical wards, SPHMMC from January 1/2016--Dec 30, 2019.](EJHS3003-0371Fig1){#F1}

Discussion
==========

Surgical inpatient mortalities in our study included all patients who were admitted to surgical wards and managed both operatively and non-operatively. Surgical procedures performed in neurosurgery and burn units were not included in our study because patients who needed such procedures were referred to another affiliate center, which is located away from the hospital where the study was done. Exclusion of such patients greatly affects mortality burden and pattern as deaths related especially to head injury are missed.

The surgical mortality rate over the three years period of this study was 3.41%, which is relatively low compared to other reports from similar studies in Africa which show the higher rate of mortality ranging from 5.09% to 9.14% in Nigeria ([@R8],[@R9],[@R11],[@R12]) which is more than twice the rate our study revealed. The study in Black Lion Hospital in Ethiopia, which is one of the tertiary hospitals in the country, also showed rate of 7% ([@R10]) which again is twice our result but the reason can be the inclusion of neurosurgical patients in their study which our study does not include. This might have affected the magnitude of the death and also patients with burn injury are not included in our study as these patients are not managed in the department of surgery in the study period. However when compared to the rates in developed countries, our result shows significantly high number. Studies showed that mortality rates lie between 0.4% and 0.8% in developed countries ([@R13]).

Emergency procedures are known to be associated with higher mortality which can be as high as 5.8% when compared to elective which is less than 1 percent according to findings from Ingraham et.al ([@R14]). Some of the reasons described for such high figures were inadequate resuscitation time, physiologic derangement of patients and the like. In our study also, the majority of mortalities were from emergency admission (5%). Mortalities during an emergency can be minimized with proper resuscitation, preoperative preparation of patients before the operative procedure, timely decision on surgical intervention and meticulous follow-up of sterility techniques to reduce infections postoperatively.

Only 27% of the patients had comorbidity in our study, but similar studies in Australia and Brazil showed significantly high percentage of comorbidity (91%) that have highly increased the risk of death([@R11],[@R15]). Reason for such huge discrepancy can be attributed to differences in mean age groups and associated advances in healthcare technology in developed countries that helps greatly in preoperative screenings. Among the comorbidities mentioned, anemia accounted for one-fourth, which is also similar to the study done in Brazil by Stahlschmidt A et.al ([@R16]).

Trends along the three years in our study do not show a reduction in crude mortality rates. Except for mortalities in pediatrics, mortality rates in general surgery and urology are comparable across the years. The mortalities observed in all units are described as gross and it is difficult for surgeons to learn from such figures, as this does not differentiate mortalities related to specific causes. Mortalities should also be adjusted to reflect nonviable and viable patient mortalities as reported by researches done to standardize mortalities. Data presented in such a way would help surgeons and physicians who are seeking ways of improving the services provided to surgical patients ([@R17]).

In conclusion, the mortality rate of this study is much higher than global rates, but still, there is a significant difference from other developing countries or other researches in this country. Acute abdomen is a major contributor to mortality among our surgical inpatients and septicemia is the most common cause of death. Over the study period, no reduction in death rate was observed. The finding of this research will highlight the importance of doing further research in identifying standardized mortality ratios to correctly compare with other similar studies.
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